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(57)Abstract: 

PURPOSE: To provide an image formation and an exposure system, in 
which a repetitive pattern is projected using most properly polarized light 
to obtain a high-resolution image. 

CONSTITUTION: A repetitive pattern on a reticle 4 is illuminated by a 
lighting system. A beam of light diffracted from the pattern is admitted to 
the pupil of an optical projection system to project the pattern onto a 
wafer 6. A deflector 9 is used to select a projection beam that is linearly 
polarized in a plane perpendicular substantially to the direction in which 
the period of the pattern is minimized. 
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[0 0 6 8 ] \s??)l>4(,az, KWiA 6_b^O 

(E?3rtT ^ fc«><Dil8iB<D'h 3 l >@B^' £ - > 4 a #J8#> 

ntfc^ RS?gu>X3^Lr u^^^4tcAS*-r^ 

flSW*»±iBIsIB^^ #->4atcj£t;TU**;!/4€:a 
Mf6 0 ¥m»V*^ 6±lCttU^X hSPOlftfctt 

[0 06 9 ] m&\s>X5te\s*9)\'4_k<DMt&^%-' 
>4 a©fc*¥aK*tfx^ 6±CC»f3e<Df&*CC*/h 

(-ffiCl/5X«l/10) ItSKlttr^. 
H& U^^;l/4i*2i(*^x^ 6«, Xf->>7^ 

^ft^x/w--6_h<D&&>'3 v Y^com^ttmT^r^ 
^f*^x^-6«XT--> > 7tCj:^r7K^rS]CC 

^IM^n, *cr t *»w*9x^ — 6±<Dft!r> 

[0 07 0 ] **S6Wr«U^^^4±©iaK8^^^-> 
4 a <t UT02fc^y#fitC®tf4X!/ » h£5:£x 

a-r^o — *jribi 5«x'i>; h^cD^ni 0-1 
<Dmm~em^z> a 

[0071] ccw i3^^u^^^4&c>ctLriS 

[0 07 2] H3WH2CD^^->4 a©— #JM«1 5 
2 1 Sr«^S*|$Jibr(3:. 03 Kl^T J: ^ (CA^r-> 

4a*J8*)jiLri^zx wmfo -cytm<D^%M&ma> 
^ x(*tt^*->4a©«5au<oajw*«*«>/h 

[0 07 3 ] H4K:*jC*r«*»M»2 2tt#3WB6ttt> 

2 3, 2 4tt*2a««'C*fl, C<Dffi®2 3 t 2 4fr 
6©jbW^*->4 a(DtS»(C^TSo 2 5« 

RfM.2 3, 2 4©cfi^*ffl*J: J >Cc?|li/cS!|ttlr 

[0074]I1 CDT^-* + - 
«^ic, flj^B9CcAS*"r*. ffl3fe*SIB9«BI5tc^ 
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4. 5*CC^n^^L/cS^l 5, 2 5, 2 7^fc 

[0 0 7 5 ] «±<z> J: 5 ftflWHc J: 5 , I4A#MB9B36<D 
«**fil*^*->4 aoxy * H#fflCC¥fffty#l5l 10 

6±«Cf#Tl>£. U^;b4_h€>^£->£ 

[0 0 7 6 ] ^c(c4^SttMCc«5C»r. u^;U4±©^* 
^>4a^ H2©cfc9«:i*fi|CCJH)Mtt©**#— 
/**-><D#r«c< * HSCc^-Ti^tcS^^IK. fit<D 20 

(y, x) ©2^r»lCca»!ttO*S2 0(D^^->^ 

[0 0 7 7 ] CG>J*^ mS<D$&M3 Oxmttltc^ 

[0 0 7 8 ] *cr#HttWCtt t H6©U^^^«:H 
7<bH8CC^-r2tS«DU^^Jl/CC»i!L % S'J*tt^7fcL 30 
n>& 0 < gp^a7©/^^->cco^r^HuiE0/ciip , 

9 o 5 # x 6 L r *p 6*f* o r 
[0 0 7 9 ] X, H6CC7S-T<fc^tC— o<DU^;Uc2 

[0 08 0 ] *HJSfe©I-C^ t> ;u±0^ £ - > \% 5 * 

tc&, 5*^(D^^>&x^-x^'^->cc^i>r 4> 



^pg3¥6- 188169 
14 

[ 0 0 8 1 ] X, ***«(c*jC»rffl^at«9*R89BU 

5i<oraxtia:Ku>X5ort» (»M±) tcgegkr 

[0082] IB*Sg9^U^^;M igiU>X5 i 
<DHI CCie^ L <t * « , «^SIH 9Wor^^4 
±cZ)^*^->ff^cj£l;r^^->4 arlHl»r^n/c[pI 

J:5CCtt£. flTC(Dffl*Mr/^->4a©M 

6±CCSi?*r€> 0 

[0 083] &fc*ftW<DW&M2fc^l>xmm?2>o 

[0 0 8 4] B9tt*l9t«©U^^;l'4±C!)^^-> 
4 aCDl&BS0r#>& e |^0tOfrr<fc5K:^£->4 a# 
5*<Dy^|aJCC®^SXU * htK©H!P4 0 -4 4#>6 

jSoTi>£j£raig i cD^teWi £Ht;r*£# k 09 <o 

^^->(ilW^4 0, 42, 4 4^CjSffl*r€)*<0{i 
tS48B#4 1, 4 3£j§irr&7Bc*tOT 1 8 Ogffb 

[0 0 8 5] x, *^afiwrwr^<-^ + -8<DjBJKt 

2>i><D&m^X^% 0 

[o o 8 6 ] xmrnwixiz* A^->4air^^t 

- 8 £ffil>T3lfc#i! 1 iEiaoffl*S6S9 £ffl<&^*> 
■t* B9*©>**->4ate*tbT, MW^offl^r^i 

[0 08 7 ] X, U^^;U4±<D^^^->4 a«9(D 
[hi i; ft # <d - > S u ^ ^ ; u *|g Sfefi m c ^/c D *7 x 

[0088] xtc*ftw<D9mm3 tcoiirgftwr^o 

^5feWl3<Z)^®«l^4>01O^Sfe^l i^fsJDr^-So 
[0 08 9] *HJfeWe«U^^;l/4±C0>'^^->4 a 
ilt, 01 ItCTnTfeO^l^o 011*. 4(*U 

U * 2 )l 4 i ^Ftf , z f i« U ^ ^ ;b 4 ItCmM. Cc <c 4 J: ^ 
«c^«>r*5<. HI 1 2 1 0-2 1 4«A#->A 
©X'J > himn®>X$>K>. BBPBB2 10-2 14^ 

bp 2 i 5r^-rx^rfiitc»03iL/^^->*«fiRLr^ 
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[0 0 9 0 ] mmiC2 2 0-2 2 4«:^*->B©X V 
7htt(IP»r*0, HP»2 2 0--2 2 4tt*EP2 2 

#->A, ^£->B<D**K{£tB^7 HfeWMlSti 

£0 i 2*flH»TBMH-r*. 

[0 09 1101 2«H1 l^UcA^^>A^COti 
r^P2 1 5fc*&^/c^4ffiC>fcfc©r**. 01 2 

23 0 ttiMllft#7^a«r»0, tm»2 3 1 tt 10 
^ua<J:9j££«;£^T*&£ 0 «36ai52 3 1 <hPHP£B2 
1 0-2 1 4tCcfcOH}H^»->A*i0J5aEStiTti*. 

■□■tolB-ci 8 0flCro»fc3*4CifcJ:0. IS*. 

3 4 3WcaafSjW)tt«*l 8 0K^t3#&{£ 

[0 0 9 2] mm** $->BlCMLXi>9&\}2 2 5lc» 

^tcmmm^m 1 2 &n«cc«c«. teta^? ha^itis 

L^<^-><D#S««:tt, umjlAircmmteJifa (z 20 

TttH 1 3 CC^-T J: 5 K % jg2(D$4mP2 4 0 
SB. W©2 4 1 Wi^otl^^ffll^ e 
[0 0 9 3 ] *J|j5teWI'C«i@^:gS9 £ Lti 1 4 

•rfc<D^®ffiT^>o <g^B9« v ^cccasjt**© 

[0094] J^±CD1#/&T U^^;l/4_hCD^^->4 a 30 
*JBBIW-*4* ^*->A. B<bMW*©<S^|6jCDS 

>ACC*fUr«, 0 1 5CC^-TJ:^CCiB^rfil6 

n««aoao »«K^w±r s^*i»A:-ro 

[0 09 5 ] — ^^-^BtC^fLTWH 1 6CC^"Tcfc 

^fijteSiBitftoTfcg. co35*rw^'5f->Btc» 

Lr«^^^->A«<b'©««ff©5Sc#«r*&(ri. 
[0 09 6] -ecr^HJSWrtt^^-^BCCAftf-r-S 40 

<d*»j ^ h^¥tf&*rft<DB»(i«Sr^^-->B* 

[0 09 7 JH17IJH1 1 '**->A. 
->B^L/c u^*;U4©¥fflBr*sa*. 017 

CD \y ? 2 J\, 4 ** - > B CDgjtU k Aftf-T & fiBHB** 

m« i/2»fi«*arar*s B i/2«fi«*»8 
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[0 0 9 8 ] 0 1 8*, ^ep8 0(D#|6j(Cii#M^EP8 

ioi*xi*A4 5a[©ftfl[*ft-rj:9cciaB"r*i. <b* 

[0 0 9 9 ] ffl*SJft«a7 0*^3f->BC0iSBjtCie 
B-TSCifci^ ^*->Bi«fflB36«cr)iWiei6ri»l© 
M<£«0 1 9fc^f J:5&cfr£o IP%, W3cEP9 0#5* 

fl^t&£fc#> v ^£->BCc2tOT fc^£->A£|s] 
«© »*tt©ffl J^IS*-? * * c £ cc & 4 . 

[ o i o o ] flMaaikitai7 o ± ltk^^o/c* 

£ 3 »fl:ft£»«B 7 0 <DW*cc J: o xmm^rh cttfi 

[0 l 0 l ] 2J3^«rttJjRM*tT5^de->K:tttll[« 
FSW^tirc^ilT^^f ^/c^ $4A 

[ o l o 2 ] K±©»IIMi««:*5C»r«fcSE«o 

[ 0 1 0 3 ] 02 0 »*»91©«t81B*iS**«»*^ 
[0104] 02 OfCfcOT, 36iHl , *7 J W 

[0 1 0 5] |»M4a&»ntNl'^3 B 

<hU^^;U5 4<DBI) ^cieaL, 1>*2)15 4lc*MT 
U^^JU 5 4©tt«rr»WBT*«««: 

[0106] CCr, *mmm<Dl>*#)l54±.<D'*Z 
->54aM2 1 CC7Sr<fc^CC«t>&rSl (y^) fcJ£ 
> h6 0-6 4 JcOlSEiaiOigO^^-^iSt 
^ (x^) CCSOf*^ y * h 6 5-6 9 J:DlS^>lg 

^(D^^->(c»i/r*4A*rH8Wrj»«K*^±3^s 

CC», 7^~^*~8<D^P£0 2 2W^Ctn^ 

[01071022 *(D»iHffl57 0 teii^SPT 4 PSCCg: 
Wfcn»BBD»7 l-7 4##Sii»i&-?T*J»K C 
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(Omni 1-7 4iPh<D%*\s*>?)\,4:1iC®&>\M$& 

[0108] *m&m^\zc<D&5tmxttM$mc%i 

[0 1 0 9 ] 1^2 1 *<D5 9 a, 5 9 b teKMbtrftCD 

4 (Dfi*#RlK:Tff ft^lS] ( y * 10 
[0 1 10] fi3feW«5 9'bttXU v 

[0 111] *HJS«r«, U^^5 4±©/^-> 

5 4 aiur«t»2^rnicc®c/-sx'; * h*f$o 20 

[0113] C©£*ffi*»a9ttU**;U5 4±Cc8 

* efface x y * F^^rfexy * h^e>iHlSf 
xy * h©^*iftccffl*Lfc«363fe*aiRr#aj:9 
[0114] ^tc*iijfiffii(DiittW5ecoi*rtt9B"r 

^W5^ft^4<?:^ c C^CD«^^^;^4±CD^ , 
[0115] M2 3te^mMm<0\s*>7)Vb 4ffi±<Ds* 

4 a<Di&wmx$)2> 0 EngccTjrr umfrb 4 

±©^*->tt«J6(ffi| (y^fSj) CCgOfSX »; * b 8 0 

-8 4, s^a^rfii (x^) ccaopsxy^ h85- 
x&&&, ^mmxim^coxv ? txmmmzti 40 

Tl>*8|5#8 0, 8 2, 8 4, 8 5, 8 7, 8 9 ICMM 

rzytcomstzm si, 8 3, 8 6, 8 8 *s*t«-r z> 

#iC*tLT 1 8 Og^bStf&titfH^? HWtBWt 
[0 1 16] 5 9a, 5 9 b«ffl*»ttr*0, 

7;Wt-8i 2 CDti^i |Q«|9 1 3 CC 

^L,/c&<D£JBl>Tl>£ 0 50 
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[0117] *mMMxuu±<D£5temmc£~>x, 

-^(,cmotcm^x¥mft?*"-e±< l cM&Lxi<> 
[0118] ccr«i/^^^54±^^->iur 

[0119] ccr«u^^;b±^^->^5*co^ 
5*J^^CD^-Y>&X^-Xy^^->^o^rfe|ol 

[0 1 2 0 ] X. ^^(BMfcSBBfcffll^ GSBHB:*; 

[0121] ^iC±fBiftWL//£iS^S^jpJfflU/c^^* 

-r ^sis*ffi©se»w*siwr -s. 024 

(IC^LS I *©¥z»<*** :7\ *Sl>ttttiLr?*JU 
[0122]^f^l (HBRff-) ttt*»ft«^© 

[0123]-^ Xf^'3 (»)x^-KII) rttJ/ 

[0 12 4]^r^7 , 5 (I^St) WfiXgtPf 

7*£fA) ^<DX|I£^tr 0 ^t*^^6 (IftSt) tliXf 
14^h«(D«3E*ff«C^o C 5 LfcXg*«T*aif*: 
[0125] 02 SttXiB^x^-^n-fe^OWlfflft^ 

ioi26]^f ^11 (Kit) xizyx^-vmm 

ZMitZHZ. Xf 77*12 (CVD)Ttt^iA-S 
ffit^o Xf77*16 (»*) r«±faSttl8L/c»*K 
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[0127] *S8»W©»jfi^ffi*ffll*ti«. ft*t*» 

t?£& 0 io 
[0128] 

[0129] C(Of6*«?8(ca:n«fet±<DJ: SfcJBJBtt 
[02 ] 0 KDV^Z&OWiWm 

[04] mi<DT^-? + -(D3lVMM 30 

[05] 01 (DmytmmcDmwm 

[06] 0 1 CD U * * ;l/©ffi<0*JSWIOSiWH 

[07] 06 ©— »#©att9iia 

[0 8] 0 6 (D— SR»©ittl8EI 

[09] *§m<Dmmm 2 cc & u ^ * ;kdi#bj3 
0 

[010] **woiafi«2cc^sr^-^*-<D 

l#E0 

[011] [s*?)i>±<D>*z*->&m'?m 

[012] 0 1 1 <D\s??)l±<D^Z-><DWim&B: 40 
T0 

[013] **M©*»«3CC«*r^-^^-*« 
T0 

[014] *wwm&ffl3 «c«4«*«{B*«-ria 

[015] 0 1 10^^->iJI8l8*©«36<DH«* 

[0 1.6 ] 011 <D^$->£mwft<Dmyt<Dmffi* 
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sura 

[017] ^^CDHj^^OCC^U^^^itD^-^ 
->^-T0 

[018] *jm<Dm»m3 imzmftmmwto® 

[019] 01 i<D^z-^twm%<Dm%<DM%* 

[020 ] *«M©«aiB*ffi«rx^y^-«caraL 

[021] 011 <d— au»<DttiBia 
[022] 011 <o— ^<omMm 

[02 3] *^©*SfiWl5CC«Su^^;i/©lttig|g 

[024] *mite&zmmf*m*<DSim*U:<Dy p 
- h0 

[02 5] ^IWCCffiS^t**^ CE«Ji*ffi«:*jCt 
^^XA-^dtX^D-^t- h0 
[026] H±©Jii|ii»flff*^-riftlBBI 

[02 7 ] *j»©ftKtc<fc-s»ffl*^rfiioac^stti8-r 

S/cd6<D|ftB^0 

[02 8 ] x y * FtcWf&^fijK:ii3feL^**«^ 
[02 9] x y ? Hca([tt#ifli«:flB6L3ifc**fflC5» 

[030 ] x y 9 b tcmmyjfatcmytLtcitzm^ 

[03 1 ] X y * hCcSiB«c*fSlCciK6L//c36*fflC» 
[03 2 ] «H)iEL^-*->OJ6«aia**«-rSi?8 

0 

[033] l«±OfiiH»**ar«i99H 

[034] «ffl±©«tt#***-r»9J0 

[03 5] tiffin 7 hffi*flH>fc»^©H±©®B# 

[036] »A«Kl?8*HC^»^©l«±CC««»W 

^a-r^0 

[fl^Di&gj] 
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